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Orbit

The errors of the different orbit types for
The objective of this study is to describe the Jason-2 error budget In order to asses the errors, several timescales less than 10 days are approximately
derived from altimeter level 2 products (OGDR, IGDR, GDR), for each approaches are used: 1 cm for GDR, 1.7 cm for IGDR and 3.7 cm for
component used in the sea-level calculation. OGDR.

* faking advantage of the formation flight

Although, errors on altimetry measurements exist on several temporal phase of Jason-2 with Jason-1 (cycles 1 - iteenc betwesn v e
and spatial scales, we have only focused our analyses on errors lower 20) Example: |

than 10 days and at global scale. Altimetry errors at climate scales

have already been described by [Ablain et al, 2012].  spectral analysis

* analysis of the rms of 20 Hz data

The second objective is also to compare this error budget with Jason-2 » comparison with other corrections
mission requirements and to scientific goals. » consulting the available literature.
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Comparison between different orbit types

: provides an estimation of the errors, e.g.:
Global Jason-2 error budget for time-scales < 10 days _Cerrietal 2010 : error of 1.cm for POE

- the global mean standard deviation (STD)

Altimeter range
The error is mainly composed of a random

noise of about 1.6 cm to 1.7 cm for significant The global error budget of Jason-2 has been synthesized from .
wave height of 2 m. The fotal error at 10-day the parameters and corrections. Sometimes errors are defined between CNES POE &drc and MOE is 1.4
time scale is higher but not yet evaluated only with a lower bound because the exact error or the upper

SSALTO/DUAGS SLA Power Specirum bound has not been estimated yet.
EXGmPIZ: . mwavelength [nguu

cm, and between POE and nav is 3.5 cm,
leading to an error of 1.7 cm for MOE and
3.7 cm for navigator orbit

Jason-2 specifications and scientific goals have also been added.
However figures are not easily comparable, since for instance Wet troposphere correction (AMR)
specifications describe sometimes only the “white noise”
contribution, but not all the error content < 10 days.

The error of radiometer wet froposphere is
at least 0.2 cm. Long-term monitoring shows
that Jason-2 radiometer is subject to jumps
and drifts within a 10-day window (especially

Error Specifications Error (<10 days) GOAL
budget OGDR| _ IGDR GDR | OGDR| IGDR | GDR for IGDR).
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This means a noise of 7.6 c¢m for 20 Hz 5 S cm 2.cm >0.4 cm 1cm
Assuming uncorrelated data yields a noise of < E 0.4-
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Altimeter Ionosphere Correction c R'R;gigi‘t 0 erm 25 em |15 em| 237 | 17 | 1.0 | o (Jason-2) and JMR (Jason-1) during the
The error is at least 1 cm for un-filtered - component) ¢m cm cm Jason-2 formation flight phase is 0.34,
ionosphere  correction and 0.2 cm for 10% 5% or therefore there is a minimal error of 0.2 cm
ionosphere correction filtered over 300 km. L or 50 10% or 50 cm' 13 cm 25 crmf for each radiometer.
These figures are minimum values as the same T D cm
errors might exist on both JA1 and JAZ2. E g Wind speed r11/65 1.5 m/s 1m/s r:1./55
<3
. Statistics: Jason-1 - Jason-2
Example: s corsnanaees 0.7.dB 0118 0B The error of the dry troposphere is between
| Raw Ez? E‘:rface » 4ol 2.6 | >2.1 ) 0.3 cm (comparison between models) and 0.7
: cm 3.9 cm* 3.4 cm? cmh /- C?S CrznA e cm (theoretical considerations, Salstein et al,
cm | emg 2008) for IGDR and GDR products. For OGDR
Final sea surface , , , <501 <41 | <4.0 pl"OdUCTS the error ranges between 0.4 cm
e height ' ‘ ‘ cm | cmC | cmC (comparison between analyzed and predicted
= 2 fields) and 0.7 cm.
The mean STD differences between JAI and b Averagedover Toee 0 unichever tsgreater T faﬁ,"e"‘a"r‘ﬁﬁﬂcﬂ*&ﬁ e DR (S
JAZ un-filtered ionosphere correction during G fireredver 100k [ fiiered over 300 km S G e 0 e
the Jason-2 formation flight phase is 1.36 cm
= 1.36 cm /' sqri(2) = I.cm error In this study, a rigorous and formal approach
Altimeter Wind Speed has been developed to provide the error
budget of Jason-2 altimeter level 2 products
. . . The error of the backscattering ' The error of the altimeter for time scales lower than 10 days and over
The error Of SWH is ~13 cm. The white noise CoefficienT iIs 0.11 dB. The white wind Speed is about 1 m/s the global ocean.
is about 11.2 cm. noise has a value of 0.08 dB. (from Abdalla et al. 2011).
Example: s otisticn Jesomn - s —"White noise”" (when useful) and all. error
S AT L | Example: e e e s asen content < 10 days have been estimated
P | ‘ , . separatel
. The mean STD differences between | :>pErrorsy has been estimated with the
3 JAI and JAZ sigmaQ during the ; " systematic definition of a lower bound
T S S | Jason-2 formation flight phase is °*f T N e
015 dB -» 011 dB S et et At . . .
The mean STD differences between JAI and juensigygis This study could be improved in future

refining the estimation of error with an upper

JAZ SWH during the Jason-2 formation flight bound and focusing on regional scales.

phase is 17.3 cm, assuming that both missions
contribute equally to the error, yields 12.2 cm Final Sea Surface Height
- White noise (from spectrum): ~11.2 cm

Currently, the time and spatial scales of the

: The errors of the final sea surface height are less than 5.1 cm for : i IS,
- Abdallah et al 2010 find an error of 13 cm 9 altimeter mission specuflca’rlons (as Jason-2)
Th A —— 02 OGDR, 4.1 cm for IGDR and 4.0 cm for GDR. are not described separating clearly the
e’er'r.or'doff Sea STaTe l'as |S G:) eas.r . ;r;\ E I . Jason-2 SSH XOvers (bathy<-1000m,|lat| < 50,0cean var < 20 cm) differ'en.r Time and SpaTial Scales' nor‘ give
(esd’rlmal’re rom comparisons between J xample. e wono e _wwn o specifications distinguishing the types of
and JA1) The mono-mission  Cross-overs _ ‘t— e  wwwm _ applications (mesoscale, climate, ...)
reveal a std of 5.6 cm for 6dr, 5.8 : | ‘
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